Simultaneous estimation of the association constants of glycoprotein glycoforms to a common protein by capillary electrophoresis.
The efficacy of our capillary electrophoresis method for simultaneous estimation of the association constants of glycoprotein glycoforms to a common target protein was demonstrated using ribonuclease and ovalbumin glycoforms as glycoform models and Lens culinaris agglutinin (LCA) as a protein model. The ribonuclease glycoforms were fairly well separated in the absence of LCA at pH 5.8, but the peaks were retarded without any change of separation profile in the presence of LCA, the retardation becoming greater as LCA concentration increased. The estimated values of apparent association constant (K(a)) were at the 10(6)M(-1) level for all the ribonuclease glycoforms, and there was no significant difference among glycoforms. The high-mannose-type N-glycans released from a mixture of ribonuclease glycoforms gave lower values of K(a) at the 10(4)-10(5)M(-1) level to the same protein, and the glycans having a larger number of the mannose residue gave larger K(a) values. These results imply that the glycan moiety in this glycoprotein might contribute to its binding to the protein, but the polypeptide core played the major role. In contrast, ovalbumin glycoforms gave poorly resolved peaks in the absence of LCA, but they were separated into several peaks in the presence of LCA, which were tentatively assigned based on the knowledge of affinity to this lectin, and K(a) values were estimated simultaneously. The estimated K(a) values were smaller than those of the ribonuclease glycoforms, suggesting the major role of the N-glycan moiety. Thus, capillary electrophoresis allowed simultaneous estimation of K(a) values under common conditions using small amounts of glycoform mixtures and proteins without prior isolation and purification. Comparison of the obtained values will provide useful information on the glycan structure-affinity correlation.